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(54) FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To accelerate reaction and 

n <• v eii output by successively 
( «it \ < N - • temperature of cell stacks 

^ s ^ ^ r o a the How direction of reaction gas, 
and moistening the reaction gas according to the 
operating < n c * the ce stack flowing at first 

, vtonod react or ga<* 
SOLUTION: A fuel cell system is constituted with cell ***** 
s*a^ ^ s ( x nn < o»\ i ! < f 

( ^ . ' N gas and oxidizing agent gas let 

. % Nl i < y N the low tc mpe ature de to the 
orator* < gas and the oxidizing 

- 1 . xssiv ""evened by adding water 

5 eu(. to gas is raised so 

r emps ature of each eel stack Even the ?\ 
-d'lXr ^ oot in 

jsci 5 is reacted and completely consumed in the oe stacks 
the intermediate and high at e- Even if condensed water generating en a carbon 

g i !< s - h x , i \ < ? s > s 



11b, 1 1c and the reaction of the oxidizing agent gas is conducted smoothly 



* NOTICES * 

t any 
v - - v tta. ^ ..a so s 

t 5 ik i b> si mp ter. S * » 

original precisely, 

2.**** shows the word which can not be translated. 

a no! ts m ! ted 



[C;a;rri 1]A cell stack wh:ch > * , and ^ u < a unit cell provided wan a separator 

N \ v k c o J nt nu<Mr* x t <n i / a v, 
N M . ^ >n \j » a \ * 

atute of a <.e \ k \v 1 ! > 
flow direction of sa=d roactani gas a a fuel eel! device which sup;- 

s ^ *cs ea. A fuel ce' device 'umichfying said -eri -> - - ohand 
o.j^nd ng to an operating ten >h t t v 
[Claim 2]A cell stack which accumulated and constituted a unit ceil provided -,\ - v - 
. - >a a- \ a electrode and a eat <- \< >nna >r > n r>oth s\<es v ^ a d 
- ' s (5 '( s < i - M< (. k -as ^ ' \ - < , , 
at „te oi a *tcjck linked to said series relatively [ one by one ] to a 
N ' in ,-i \ v v. " N vice which su|\ 

^ v H % ! ,< lu I ! * v \ V N 1 N <S o\ 

I i < - v x ^< s i ^ ! f mm f ( - \ \ ^ v a 
- - " 4 a\^ta-n na-a, j<k r^arc n'v, , --a 

\ a a . * v of a ceil stack passed first. 

x < v \vCfu ><a iv. J \ a 1 s. f 2 dv a < j t. 

^ v*a<o aiav^t ja? to each c« stack 
operation * \ moderate k { * ! < son and for << k 

v - ^ ' N - - - ! i«I \\ k a ! ' a{ t ^ v N 

t ie a 3 a cathode fe mina infi> i 
v d k - ! Cvv i/Vh 

f vO ?4v - C S t"> ^ 0 > « * v - v v v 

Ovn 1< <\ v * }a<- v 1 ^ * a v* 1 ->v! S t s v v 
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N £ 0 > Nf i C - ! 0 -s -N- 

temperature rise relatively one by one, A fuel ceil device humidifying said reactant gas 

o ii < ng to - ~ pu ai -g to m , 
passed first whiie dividing to a sub ceil stack which carried out the temperature rise stlii mere 
e b\ ) recti > N reaetant gas. 

> J ' a to o asm * \ 
? * % " N i I <> n < < i s f ! , , ! ' 

N * act for moderate temperature operatic - each s 

- y m - .at ens 

n N m< device accord ig io claim 1,2. or 4 rung relatively s 
arear > rea mi gas ipp )ove >r ted in 

' ! product of t{ t ^ > ^ ?^ s v > ve 

- * «ch m,i atod a -id constituted a un t < eil prov ded 
N < \\\'0'V u.i v *ru J< n n ^ r\ t ^ J 

(. Kb 1 vs s~ o ^ * k. .a n i 

jas in a fuel cell device whit ea * 

Afi cell device having a means ^ t v v - 

> v> t kv- , ^ - i . ail s.tarr huh carried out the temperatu » N rise v > 
a\ ^ ^ ^ \ ^saKata and of an opposite direi N c i s v \ , 

I it correspond! i eraiing t perature o ce sia k 

passed first. 

Pasm 8]A ceil stack which accumulated and constituted a unit cell proved - N a „ 
sN eU?oo^an h j »iiht ^ des on both sides of 

N --v is connected to series While carrying out the ■ pe a 
- v ^ ^ i ivi ^ linked to said i ei> one by one ] to a 

x v o \ g< n a < >m a I uc* < ^ ^ s s - 

stack linked to these series, Said at least one or ,< a >o o „ v > 

* e k am I divides to a s ta« ed out a 

\ » < N o ,t a a ij a m*om di* 

j. i s i \, co m i 
^ \ it sOffe^p< \ 

$sse< 1 st 



at c and <*op- 

i t a cathode f nal infix it >oth sides 

solid polyeiectroiyte membrane is connected io series, A fuel ceil device equipping with a 
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header both steles of a reactanfc gas supply groove formed m said separator in a fuel cell device 
v. > ^ -it u m i \ ^ecHM'XcOSC ^s 

of a header with a manifold. 

[Claim 11]On both sides of soiid s , m membrane oharaotenzed by comprising the 

N s N s b - b s b| cc\ ,o > v •> \ l lb 

(connected to series a ceil stack which accumulated and constituted a unit ceil provided with a 
it -v „^ ^ h (< n x * u^ ^ 

iM to these series at series. 

, v t uppiiedios i rs sek hun n u\ th 

N xXu\!ogxn v b ' »s i - . s. 

ne b\ f said reactan gas 

sg-niedi i ? .vhich makes a cell slack which was connected to said sm 

m i * i , ne ci 'Mate I ^ k j 

systen . » \ cooling-medium feed unit which makes \ * stack wh 

connected to said series and carried out the temperature use relatively one by one circulate 
through « ^ u o™ 

mm cm according to claim 11 constituting a ceo - , 

g * v k ° not. a tank, and a circulating pump, 
b - % % ^ is r to class' 1 * 1 

t ^ -*e c the dc ur< 
i e th s« = md earned out the temper store rise of the opes 3t eg b mp? s bi 
- N N *\ - mo x one ny one in a flow direction of reaoiant gas 

i t which i ves o . tops a coo < edium feed unit N1 c< v. tes 
rature degree signal of said electric stack a 

si ce< stack 

evlce eonips & sg accord ig to claim 11 
c \ seo vnkio «■>* a unit ceil which constitutes a cell stack which 

kJ carried o « < > > 1 

^ nbv " s\. sdv I one by one j to a flow direction of reactant gas 
N >. < ci<Vv,io p ml 

based on a vessel internal temperature degree signal of said cell sfack : and supplies a cooling 
aeci s b sa d < 

cak j on a cus ugnai and < .m- bem iiperature degree 



up VvC N v x \ u h t; 
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according to claim 1 1 provided with a control calculation pari which Onvoj 



[Translation done.] 
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le wora wmcn can not be translate 



DEI AH , 

[Detailed Description of the invention] 
[0001] 

, e using the sojid 

NS N ^ ^ \ " a ^ a v v e^ a ^ a ^ a 

- s r N N N N ' some farm uei eel! device 

®tectrc kind speet > solid polymer ctr< /tic type fuel cell device u: 
polymer membrane provided with Ion conductor nature as an electrolyte having h 

^ a ot v t « o mx-vaf'vely also in these, e 
)bserved in < the ms< ie which are showi v s the < 

|0003]vvhi!e this seild poiyeieciroiyie type fuel cell device constitutes the unit ceil 
v e * % td t^e a v v v , 

es >ftheso dp* yeieetrolyte ? embs 
> pp y groc x 

N m ^ m s , v ' a v< . o o v , ^ v v ^ s >. ^ ^ \ 

\ o*.* v ip a a \ , v % a and has 
a a xv, •> ^ v x \ a \ ^ v v , ^ m. ^ , ^ 

[0004 ]The anode electrode 2 Is formed with the anode catalyst layer 2a and anec 
carbon monotonous 2b. 

On the ether hand, the cathode terminal 3 is formed with the cathode catalyst" bet 
cathode porous carbon plate 3b. 



lyelectroiytB type fuel cell device provided with such compos? 
N anode t c rode < s be m I ox da? I pas is supp * M:o tta a 
chemical reaction of the un»t celi 4 will be carried out, and it w 
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gas mio ) srogs N s j 
>e 1 , the anode catalyst, layer 2a win 
ill generate current, 
if ^ ^ N * ^ ^ , 
oned hycli >gen > and « 
-a " a- a N > s - 
chemical equation by the side of the 



torminai 3 is expressed with a following formula, respects 



o ; mi cad ha will 
from the solid 
anerate the 
icde electrode 2 



[0008]Th* - , na | 3 s ; ( < e ivS ern 

esse.1 from t unit C€ wit jrted s 

- N N - - N s - Ms* g^s :~u Ox dan? uas h act and ^ 

N c v v< ^ \c r<^ \,t vu v < 

* s f N *> N a N -\ ^hom r< N * sa\x ^ a< " 

con$t«tv«U f .tax^'^ v , a o ^ n v 

[001 x path. Rl ORORG xarb n sulfon 0 acid -race name Naf 3 - the S \ P 
x , c , a N \ ad\ ^ \ s a ^ - , 0 * a, > * a u^ 

ac^w\ a\ " ^^,a<- , x sna'-hanc , ^o^^aM^aa 
N> s N >e 1 has an ex ange group of a h> N s ^en ion i has 

as son conductivity by holding saturated water. 

[GOIIjBy the way. in order to generate the still higher electromotive force from the or- 
and to secure good a conductivity conjointly with development of the solid polymer 

NN s < • -a er ah* 1 s needed f< 3 ^ « 

membrane 1 . If the water of condensation generated by the cathode terminal 3 Side 

Kv terminal 3 will * miova; 0 

of condensation is needed. 

[0G12)in order to make saturated water always bald to the solid polyelecPDlyte mend 
deam near opc status -s beforehan :i to rear el gaj 

oxidant gas) and is humidified, even If easily solvable, that structure Is also cornpllca 
a means to remove the water of condensation generated at the cathode terminal 3 s 
development is difficult and is groping for it now. 



nerating 
iy It makes 



:>nt make) 



dps 
nd 
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the shape of 
%vs e oxkla I. < 
which blows 
released (Li, 
[00 14] Howe 
gas supply c 
made small, 
also inoreas* 
much more < 
[0015]The wa 
area product < 
supply groove 
condensation 
of those slots 
the water of & 

theft i gas si 
be h-ch-voiiac 
energies, and 
efficiency rath 
{00i7JWhen ti 
in the S'-ace c 
increase and < 
[0018'jAn ob;e 

remove cerfah 
can outpublza 
[00191 

[Means for So 



o be Solved by tba ' - - days as a means to remove t 

0« ^arat * hocle ie m.b >rm th« gas si 

mt gas supply groove 5b of the separators 6 and ? which supply r 

S N N effective i p duct >f th« el gas 

as supply groove 5b Is made small a gas flow rate is raised, and 
3way the wafer of condensation besides a vessel using the voice! 
>, patent Uf 81 58 P USP-5,10 549 

o ' ! ^ st ^ * ^ - ^m m p odu 

'oovo 5a of ice separators 6 and ? and the oxidant gas supply ore 
s N 1 p> pioductk 

d t and there was a problem thai the cost which produces the call r 
xpensive. 

erofcondens? ! - * each of that sic 5a id 5b when 

: f the fi e g >s s, » k ^ ^ ^ > a ^ , ^ ^ - 
s 5b was made small, Even if It couid blow away besides Me vess 
jenerafed by t m cue -vsmwv, xe 
5a and 5b via t 

N m s m om< ecu u i.wemovableo^ * .1* p v - 
% to blow away besides a vessel the water t <. ^ , x 
> f oxidant gas sa e 5b Reactant 

. «\ 0~ x *-o , XX 

< m j fault s , coming at m * * plant 

, and inconvenience on a sackey diagram as a result, 
fuel gas supply groove 5a and the oxidant gas supply groove 5 

N a >r< , s cons rrx 

•vie, made me water of condensation generated by the cafhod* 
r promoted the reaction of fuel gas and oxidant gas further, an 



|DErA!LHD [>s::SCRj FTION 



tack Jinked t 
:sed first, sai 



direction 
feeding n 
[0021]To 
stack link 
object fat 
tempera! 
(0022]To 
invention 
which me 



a ceil sta 
owned o 



i stack which accumu 

^ \ a. \ie * 

elyte membrane is co 
I temperature of a cell 
f said rea i m\ gas n 
ec to these series, Wl 
respond no to an opes 
uniform direction of s; 

" pours a coo nc 
v 5 the above c b k ts 
series one by one alas 
smperature operation, 
« st or s o v, ic i 
m the above objects, 
I stack which accumu 
: v c x \ie a i 
■aae membrane ts cos 
emperaU f'acs 
a gas it 
ed to these series, VY; 
tempera Sure rise reiatl 
e st N ? at vef> ; 
v an a < t \g tempo 
rehancl and supplied, 
/e the above objects, 
> ceil stack which divl? 
action of reaciani gas 
eraiare operation, anc 
/a the abavo objects, 
an affr ea proc 

-arator compared with 



off 



s indicated to ciai 
ited and constitute 
s cathode termina 
nected to series, \ 
stack linked to sai 
fuel cell device w 
lie humidifying sai 
iting temperature 

eactan 
medium. 

fuel ceil device cone 
g a flow direction of re 
or moderate tempera 

0 claim 3. 

s indicated to claim 4 
sted and constituted a 
cathode tern \ . 
!- N i ;d lA/hli 
stack linked to said se 

1 - c des ce wh ch 
ia dividing said at lea- 
ely one by one to a si 
>ne by one ] to a flow 
store of a sub ceil sta? 

s Indicated to claim 5 
sd at least one or mo? 
N " . 4 a,\ \ 
each cub a stack fo 
fuel ceil device cone? 
set of the downstream 



N t N . 
« In both sides on both 
e carrying oat the tenir, 

s re n . v 

: supplies raactant gas 
aciam a^n-. ^ a scmrni 
cell stack passed first, 
uspped with a cooiing-s 

lis wc s a i v 
octant gas to each eel 
lure operation, and for 

: a fuel cell device eon- 
unit cell provided with 
< In both Sides on both 
3 carrying out a a -a - j 
nes relatively I one by 
, eaetant gas 
st one or more cell star 
.sb ceil stack which can 
f ctk - 3 reacts 
± passed firsb said re- 



rmng this 
separator 
des of 
• a I are rise 





eve the above objects, 


a - - - o N 1 

au - " ^ v , ^ 


\ a fuel cell device corn 


:ermng this 




e st A ^ acu m 


^ unit eel! provided with 


a separator 


which made 


n anode electrode and 


a cathode terminal In 


ix In Doth Sides on Doth 


sides of 


solid poiyeiec 


troiyte membrane is co 


ViCO C V c n \\^ 


le carrying out the term 


erature rise 


of the ooeratl 


>g temperature of a eel 


ed to sa i s 


cries relatively I one by 


one ] to a 


fiow directk i 


of sasd reactant pas in 


s fuel c« A ce whlc 


•i supplies reactant gas 


to series at 


S W 


Aed ic these series. W 


Ale humidifying said r 


a, i ^ , n m , , . 


and 


supp v •-(, f c 


^responding to an ope 


oAng temperature of 


i cell stack passed first, 


It has a 


means which 


flows through said tea* 


•fanf gas passed to sa 


d ceil stack which carA 


A out the 


k - erature r 


sse relatively one by or 


a in any direction for h 


lasa a and of a of p 


wAe 


direction. 










[0026]To ach 


eve the above objects, 


as indicated to claim < 


5 a \ c o a \ , o v 


v eming this 


invention, A c 


ah stack which accumu 


0 N K) CO 


* unit cell provided with 


a separator 


which made ? 


n anode electrode and 


a cathode te * ^ 


ix In both sides on both 


sides of 




troiyte membrane Is co 


nested macs es Wh 


ie carrying out the temp 


erature rise 


Of P ■ -m^m 


ig temperature of a eel 


stack knked to said s 


cries relatively i one by 


one ] to a 


How direction 


of sold reactant gas In 


a fuel celi device wmc 


supplies ) : a? t jas 


to series at 


a celi stack |i? 


v \ t u v 


^ ce ; l stacks whsch cam 


•>d out the 


temperature i 


se relatively one by on 


a, It divides to a sub c 


sli stack which carried c 


ut the 


temperature ? 


se still more rela ch 


one by one ] A a flow 


direction of said reacA 


nt gas, 


While Parwdil 


\ ^ OH*. \ 1 i- 




*g .t \i - s ^ 


an operatin 


temperature < 


<f a sub cell stack pass 


3d first, a flow d 1 - 


; and a uniform direotioi 




reactant gas .. 


ee equipped with a coc 


ling-medium feeding s 


neans which pours a co 




medium in se 










[ 02 \ - 


eve the above objects, 


as Indicated to claim * 


.r a fuel cell device cons 


ernlng this 


invention, A c 


ell stack which accumu 


atari and constituted » 


•t unit ceil provided with 


a separator 


which made 


n anode electrode and 


a cathode terminal inf 


x in botl N - ^ \ 


sides of 


solid poiyeiec 


v v >b N * c ^ s ca 


>wviod io si t-s, in a 


fuel ceil device which s 




reactant gas t 


o series at a ceil stack 


Inked to these series, 


both sic $ < s reactan 


gas supply 


v,\V\ C 'C 0 


^ s d , ^ 


aquipped with a header. 




r0028]To ach 


o\ > y n - o \ - etc- 




errA-g thss invention eg 


Aps a pars 


basiians ossb 


occipitalis of a header 


With a rnan;fold, as indicated to cialm 10. 




K) 029] To ach' 


sve the aPove oAecm, 


m \ m , \om ■ 


1 , a fuel cell device of 1 


his 


invention. A c 


A sfact wh n s rnuiated i id co? s 1 < 


> unit cell provided with 


a separator 




n anode electrode and 


a cathode terminal inf 


x sn both sides on both 




solid poiyeiec 


rolyte membrane is co 


mecfeci to series, in a 


imd oo d^ * n - s 






N - w ^ i ^ :o 


W C . 0 ^ , n ^ 


etc ed by c 
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A means to make reactant gas supplied to sa;d first ceil stack humidify while carrying out the 
temperature rise of the operating temperature of a oeil stack linked to said series relative : . |\ 
one by onr I to a fkw. eclu i d said i 3 < a: gas 

A cooling-medium feed unit which makes a cell stack which was connected to sa;d series and 

eiemr etatively one \ te thro cooling mod 

A control system which drives a cooiing-rnedium feed unit which makes a cell stack which was 

x - ^ ^ . , 1 \ ^ v o c v - o " , 

through a cooling medium . 

[OOSOlTo achieve the above objects, a fuel cell device concerning this invention constitutes a 

N feed unit combining a condensator, a tank, and a circulating pomp, as 

indicated to claim 12. 

f003l)To achieve the above objects, as Indicated to claim 13. a fuel cell device concerning this 
invention, A signal of either one of the dew-point temperature of a cell stack, and humidity 
which connected with series and carried out the temperature use of the operating temperature 

^ N - em t og )f sa stack, and has a contro 

calculate > twh ;ht! ves s stops a o \g medium fe 1 :h supr es a coo v 

medium to said cell stack, 

uiV'tUvnr ^a, ( \ v lv n ^ N 

v N ru i ^ ^ ^ ,co f »>H s e d 1 ^ v v \ 

wloch connected with series and carried out tne temperature rise of the operating temperature 
to a control system relatively [ one by one ] jo a flow direction of reactanl gas, II calculates 
cased on a vessel internal temperature degree signal of said cell stack, and has a control 
calculation part which drives or stops a cooling-medium feed unit which supplies a cooling 
medium to said cell stack. 

;0033|T o achieve the above objects, as indicated to claim 15, a fuel cell device concerning this 

c v v w, -m ^ o , N 

signal which are generated In a cell stack which connected with a humidity signal of 'reactant 

and series i id out the t p* at j e s sc of the or c e rata re to 
system relatively I one by one j to a flow direction of reactant gas, it lias a control calculation 
part which drives or stops a cooling-medium feed unit which supplies a cooling medium to said 
cell stack. 
|0034| 

(Embodiment of the inventlorpHereafter, the embodiment of the fuel cell device concerning this 
invention Is described using the numerals attached in the drawing and the figure. 



|00351Drawing 1 is a mimetic diagram showing a 1st embodiment of the faei ceii device 

[OOSSjThe faei aei! device concerning this embodiment the piateeike unit ceii (unit ceii) 10 
which mokes a usable area loSmnm, for example. Use ten sheets, put in the perpendicular 
>stitub: > k 1 -and tee r.v ack 11 , For exon - e do 

^ >. x N - , c\ % * a *oi m< 

\ v ^ \ .mm >. 1 e c , \ , , ^ \ 

s n ( s and ex a gas eo it iuousi> tow mi the ceii sieci I c 
for high toniporature operations from the ceii stack 11a for iowdemperature operation among 

mks 11 i: i . v N e , operations lioeaef ov, one 

emboc N \ \ x , ^ , , 

e e ^ ^ ^ a vOb xi *a <. ; U\ ^ 

and humciified into low to the faei gas and oxidant gas which are supplied to the ceil stacks 
1 1s, 1 lb, and 11c for high temperature operations, and into low., humidify of above-mentioned 
reactant gas is made high so that the operating temperature of the ceil stacks Ha, l ip, and 
" . " N o ^ an xd 

3 x ^ if gas moid k id ex ^ vu pack 

o a< e u N m N - ^ \ 
at the upstream, and a reaction consumption rate is low at the downstream : and ] the anode 
electrode side of reactant gas and the cathode termrm; Side heeornes low, in this embodiment. 



< >Ovv s * s m s N 

e< the k pth rat o - A I nto o 

rrations, 



bne v,\vvm.ipdi.;np;s.;:-.:p c g; i ■IrCtran vveb c:^i cl jo iO^Av I UlpC,,^ \ ; ; j : '",m- \v\y4 ; 
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s s pass - v stack s fo & >eratureope s 3 motion 
e ceil s ( vtemr. operations one by one \ N q 01 

series connection of the cell stacks 1 1a, 1 1 b, and 1 1c for high temperature operations 

reaction consumption rate (capacity factor) of reactant gas can be raised further. 

|0041 ]Nameiy, into iow. to the cell slacks 1 la, 11 b. and 1 ic for high temperature operations 

one by one, since reactant gas is passed to continuation, For example, even If the onreaoted 

tivelv is cell stack 1 la for \o\ np« tr > 
operation, it can be made to be abie to react by the next object for moderate temperature 
operation or the cell stacks 1 1 b and 11c for high temperature operations, and can be made to 
- N " t \ o ^ ^ v { < uas 

X 0 t S KY'A o-o i\oaiuo . v, 0 so ^ , >s s 0 , \^ 
downstream md the >xidantg s supply groove was e tsvel> nadesm ompa 

1 the ra I «. actant gas was ra jq xi of re * e em 
\ N \*i an be ge \e ated 

N ^ x x . ^ m s \ < ov* r ' \ did suppg csctant as > e m 

the celi stacks 1 1 s t 1 1 b, and 1 1c for high temperature no^ v \ v s , > , - 
lien's the a nou riot's jnf gas c . ^ o^ 

compare * * N 

I0d44iln this embodiment, since each operating temperature otthe ceil staoks 1 la lib, and 
v N 1 • vvi^'o* c^chjnox 0 ^ v v. ^ \, xn » ; ^ - 

^ ^ * s v , ox to » <, rc m 
operation or the cell stacks 1 lb and 1 1c for high temperature operations of order with a high 
v v v \ -m ! ^ ua ^ v> \ n 1 * \ 

, s >f the oxidant gas J side of the a 1 > er 

1 la for low-temperature operation, oxidant gas can be made to react good, into low, although 

stali j ach of the staoks 1 la, 1 1t c di tenipe 

operations ] independently, since a specific celi stack has possibility of a fault cell output when 
It installs separately Independently, It is preferred to carry out a series connection electrically. 

SjDravvinc a ilagram shown i > d cell de^ 

concerning this invention, identical codes are given to the portion which Is the same as the 

ent part of a s ilmeni , or co 
|0046]The fue; ceil device concerning this embodiment like a 1st ersibodlmenf the ceil stack 1 1, 
For example while dividing inio low to Ibe cell st^x > - 

s and canyon jenes conn* cell stacks 

temperature operations electrically Into low : The cooling-medium feeding means 12 which 
supplies a cooling medium, for example, cooling water, succeeding the cell stacks 1 la, 1 1ts 
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lempers 
operatic 
tempers 



component 
!0049]The 
1st em bod: 
operations 
each of sol 
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[0052jlow I which was divided into low in this embodiment to every eel she 
high temperature operations, and lie g inside, The fuei gas supply groove 
reactan! gas (both fuei gas and oxidant gas) to sub ceil stack 11a, for high 



uc^n^cwo s memve^ rnaoo srnaii o me enecuve area proouct ot an oxclam gas 
groove (not shown f both }), and it has the composition of raising the fluid of reactan! gas end 
making reaction efficiency equalizing. Like a 1st embodiment, make a pitch the same and 

*\ m im v 3 1 o owtosut ce m« - 
temperature operations, 1 ' 11c,, 11a, v lib.,, 11e, v and -. 

[0053]Thus ! in this embodiment into iow to every cell stack 11a and 11b for high temperature 
\ N •< , ; < ^ m k <\ v hsgh 

temperature operations, lib,. 11c., ? 11a,,, 11bg, 1!c 2 , and -.The stable cell output without 
x w o^s - t ^tm\s 1 a 11b am 
generated into iow. 

> <. w to « yer> cell st ick 1< r high tc r\$ » i 

operations, end 11c. Since it divided finely into iow with sub cell stack 11a, for high 
* ^ . e \ v n ^ -\ n t3 ^ Mh in the case of the reaction of 

oxidant gas. the water of condensation generated can be ecagorafed further and the reaction 
N ov, > k n o^ m < j 
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, j n r semb j the exit heads 

the both ends of the reactant gas supply groove 14 of the separator 1 3 and rr 
is suppiled to them, a still higher ceil output can be generated compared w;tn 
[0065 j In \hh embodiment since the both ends of the reaelant gas supply grcx 
equipped with the iniet header 15 and the exit header Id More water of coed 
generated com maoism gas can be processed, and without making trie sfruc 
reactant gas supply groove 14 f and chape complicate like before, the product 

\ N *\ v to e< »s>t fJi ,0 0 ^ s s 

pars-basilaris-ossis-occipitaiis side of the Inlet header 15 and the exit header 

' N N V V V C x d * v. ,"\ " \C C C \ , s 

exit of reactant gas freely. 

J % x i I stem figu > * >e embodsn 

the operating temperature of the cell stack applied to the fuel cell device cone; 

< « ies are given l.o the comp >ne it pari a id tent cal parts 
embodiment, 

[0067]The cell stack 1 1 concerning this embodiment has the compos;; on of .. 
^ - \ ^ " Hh "mak^a sab o area 189- 

exampk s iavin$ acci rsu a i it m the perpe d « 

> i - I o-vJ ~t VP oh rn; 
« " ) vU Jon* v N n o ^ ■ 



' ^ ^ xisum, 

>n pa 5 gives a contra signal 
3 and the , * m purnp 21. 

stack N n m N 

^ " . v x * 0 CO A 0 N *\ ( I ^ 0 " o ^ , 

V " ^ v\v N $ m » 

5 c w; opi ting d « re In a vesse m m: com 



control c: 
ing pump 



[0071jthus •••• forming the cooiing-medium feed unit 22 and the control calculation pari 23 In the 
cell stack 11 in this embodiment - vessel Inside installation •••• a law to an operating 

C\ N m "7 b . ^ ^ v o, o % 

generated within a vessel was promoted when the water of condensation generated within a 
vessel was promoted, on the contrary it exceeded to the setting-out operating temperature In a 
vessel the cell output generated from the cell stack 1 1 can be furiher heightened compared 
t N m b v e v > ^ N n ' 

jfity. 

10072 jDrawmg 8 is a control system figure showing the 1st modification of the embodiment 
shown In drawing 7 that controls the operating temperature of the cell stank applied to the fuel 
cell device concerning this invention. 

[0073]Wh!!e making It the same as that of the composition of the em sod meat shown by 
drawing 7 ;n this example, Attach the measure resistance device 24 which measures the 

N cc ) to the ce stack \ v 

calculation part 23 eased on the resistance signal from the measure resistance device 24 : and 
a ves^ v i > «1 u m «« s s \ , v - 

22. 

^ ^ , 2-* sees the > . , k ^ > \\ 
example as 80 s If the internal resistance value of the unit ceil 10 becomes for example, more 

m m , - . \ om ^ 1 vv ^ 
•dlum feeci unit; 22 Is stopped, and it ties composition which raises the 
of the cell stack 1 1 . 

"ding to thss example, the cell output of the water of condensation 
generate o < - 

hat controllable according to quantity can he further heightened 




73 based on the current signal from loan cm 
17a ana 17o, one the vessel interna; teems 
\ . . ^ N . m 
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flow direction of 'reactant gas, Since reactant gas is beforehand humidified corresponding to 

s t nor ie oe sta sssed first ? rea N < re o 

reaciant gas can be raised and the stable eel; output can be generated.. 
[0078IVVh;le carrying cad the temperature rise of the operating temperature of the ceil stack 
which she fuel eeii -device concerning this invention connected the ceii stack to series, and was 

N a se >s way [one by one mtlon a Since th 

direction and uniform direction of reaotani. gas were equipped with the cooling-medium feeding 

N N - N e> c te*ipe ^ jc ^ n \ 

was attained while making reactant gas humidity heforehand corresponding to the operating 
temperature of the ceii stack passed first, The ceii output which promoted evaporation of the 
water of condensation generated and was stabilized can be generated in the ease of the 
v ^ m v a 

00?9]While carrying out the rip lure nse o >era ear ^ v sta 
- N x N v ^ v N - " N ^ vg this inveatk r d the ceil sta - s, am 
N N m , x ^ . e^a^ ^ ^ v \ lo the flow ok mo i \ s m \ 

t - am s N s N ^ ^ N •> ^ > , ; <, , ^ ^ w m v a ^ ^ ' ^ 

\ - ^ -.o m ^ - o ipf at v » St. - ^\ " m s a . 

the flow direction of reaciant gas, Since reactant gas is \ humidified corresponding 

> a a r<^ sfcH -i th ur , N 

' N a a^o \uhe «ro the stab s .(h lei - ted 

\ >a n - so o ♦» <icrc e . so * * \ 

N v N <. t j «. i cnK~ i is K> *s 

I es eiativel* >ne by on« 1 to the flow direction of reactant .gas, Since the 
reaotani gas passed to the ceil stack which carried out the remperature rise was made the 
compos i whir :m be passed in a mean of nc 
output can be maintained for a long time. 

\ N ; \o Vx N vO v v ^ ^ \ , a % v\v a 

provides a header ;n the both ends of a separate reactant gas supply groove, and can supply 
more reactant gas, It can generate a still higher cell output under the structure made to 
simplify, 

[0082]$ince the fuel ceil device concerning this Invention established the control system which 
controls the cooling-medium feed unit which adjusts the operating temperature of a eeii stack, 
and a cooi;ngenedium feed mat, It can be adjusted to me desirable amount of water which 
N N - a. x ) s generated h e cell stack correspo > makon 
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TECHNICAL FIELD 

[Field of the InvenBonJThis invention relates to the fuel cell device using the solid polymer 

is i rt f Sea a yfo 
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y \ 

2.**'"* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description- of the Prior ArtJThere is a thing of some form in a fuel cell device according to an 
electro ytlc N nd respect of the so d po \ \et electrolytic ha e f'ue ce I d« 
polymer membrane provided with ion conductor net, a w f p xt <. * as 

v v tv» n kc »t v. t o comp^a comparatively also in theses etc., it is 
observed these days and there are some which are shown > draw « N s )& compc 
fQQv3)VV u type * ^ ct.ll f ' i i ! i <- 

which equipped both sides with the anode electrode (fuel electrode) 2 and the cathode 
terminal (oxidizing agent pole) 3 on both sides of the solid polyeiectrolyte membrane 1 
arrange that mie It has the f fas supply groove 5a and the oxidant gas s pplyg > 
5b which divide Into each electrodes 2 and 3 and supply each of oxygen in fuel gas, for 
v\ovitgn«* \r example ar via Ga and a, a f xi mx ; 

^ > \ *\* -a XX sit l.iii t - ,^ 

[0004]! ode 2 is formed wit ths mode catalyst layer 2a and c 

carbon monotonous 2b. 

N M N , ^ a a wvw eu^x-wnni" * o'n\( *it t o * d w-s ^ o 
cathode porous carbon plate 3b, 

[0005|ln the sc J p< t siyte type seh J ce provided v* ! x^ , >rnposition, if fue 
; >i x iro k ? s do and oxidant gas is supplied to the cathode 
* \ > \ u ii 'd o ! or 

current, That is, If fuel gas is supplied to the anode e« tn *d« 2 side c ; s; s 
hydrogen son which was made to divide fu« ga* t j ydroge an < clro id as 

- e a ^ , < ^xmn jht < w \ y , 

c - v. - sv>\,\ x xxxe current. 

iOOOoilf oxidant gas is supplied to the cathode terminal 3 side, the cathode catalyst bed 3a will 



PR OR 



make the electron "rem the above-mentioned hydrogen ion and external csrcuil from the solid 
v w i w\ jv md v i \ \ <P v o 

c o ds isatio hat case the chemlea 5 juation h> it k . 0 0 * 

" . \ ^ - f< i > - a ^ " 

[0007] 
[Formula 1] 

* v- vmmm ; sob- i- <j ? + 2 « ~ -* h,o 



m i idensation general . * „ - 

* v ^ 4 a ih < s , xo v ^t<xj gas. 

\ j» UcU N \^o^ ue* g :s and ox- 1 *>\ \ " 

v N ' > 4 f> t 1 ^ v*. v. , <■ 5'i , ']J 

' \ ~ N ! im, v ^ h <• , v 1 1t a 1 <. 
the ceil stack 8 from a solid poiyetectrolyte type fuel eel! device. 

[DOIOJPark RUORORO carbon sulfonic acid (trade name; Nation, the U.S. Du Pont make) 

whe^ 0? \ 1 >\ m , i <. <. > i\ ■> ^ , \ ^ 

^-""--^ v ?v^v <• to proton exchange membrane - ed lis solid poiyek 

membrane 1 has an exchange group of a hydrogen ion \ m uk id has t unction good 

as ion co v v 1 v sted water. 

[00" 'IB s <, N ' < i i" fit 1 k >nt v\o o i \r o v \ ? anj 

to secure good ion conductivity conjointly with development of the solid polymer membrane 1 , 

^ N *^ ier. lodeierm *i 3 m worsen nun al of the watei of cone 

N N NN ed w; ; v , )ici to the solid p < otr< i p 

a steam; m p v > * ;atus is beforehand added t^ , « t 0- * ^ 
oxidant ga id is iified, even If easily solvable, that structure 

"> ^ndefwtor gem ^ , - a - s \ 

?M 0 v 
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EFFECT OF THE INVENTION 

Tiie fuel eel! device concerning this im«- * v > a v t \ a o ^ v - 
While carrying cut the temperature rise of the operating temperature of the cell stack which 
connected the ceil stack to series and was connected to series relatively { one by one | to the 
flow direction of reactant gas, Since reactant gas is beforehand humidified con- spend ki to 

" t- 4 „\ jdosed first , the reaction consumption rate of 
reactant gas can be raised and the stable ceil output can be generated. 
>078]\ > e s < j out t v *e temperature rise of the operating temperature of the cell stack 
which the fuel cell device concerning this invention connected the ceil stack to series, and was 
connected to series relatively [ one by one j to the flow direction o * a ?a * ,. ^ <■ , • 
ss made to humidify beforehand corresponding to the operating temperature of the eel! stack 
passed first. 

Since the flow direction and uniform direction of reactant gas were equipped with the cooling- 
medium feeding means which pours a cooling medium on the other hand and temperature 
Indmation-ization of each cell stack was attained, the cell output which promoted evaporation 
of c vck satlon generated and was stabilized can be generated in the case of the 
i v *:;da vm 

]00?9|Whiie carrying out the temperature rise of the operating temperature of the ceil stack 
which the fuel cell device concerning this invention connected the ceil stack to series, and was 
connected to series relatively [ one by one ] to the flow direction of reactant gas, At least one 
or more cell stacks which carried out the temperature rise relatively one by one are divided to 
the sub ceil stack which earned out the temperature rise still more relatively { one by one 1 to 
the flow direction of reactant gas. 

On the other hand, since reactant gas is beforehand humidified corresponding to the operating 
temperature of the sub cell stack passed first, the reaction consumption rate of reactant gas 
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x e a s 5 . j in so generated, 

» o - \ o * e it mpeiuu'o r st cf the operating temperature of the cell stack 
which the fuel ceil device concerning this Invention connected the ceil stack to series, and was 
connected to series relatively [ one by one ] to the flow direction * ct Since 

N h ca stack which carried out the temperature rise was made the 
composition which can be passed in any dire i i > ghi overs? is m$ thesis 
output can be maintained for a long time. 

[0031 IS;nce the fuel cell device cooves eg this > enter wo* ~\*x t e v*» > 1 
provides a header in the both ends of a separate reactant gas supply cr ; * * ma ? as 
more reactant gas, It can generate a still higher cell output under the structure made to 
simplify. 

>ln i the ft el! device concerning this invention established t 
controls the cooling-medium feed unit which adjusts the operating temperature of a coll stack, 
and a cooling-medium feed unit, it can be adjusted to the desirable amount of water which 
made the water of condsnsat c gei rated by t \e ceil stack eoTos.x^e k» , , - , ^ 



[Translation done.] 



^ ~ ^ st p ! ■> v \ 



UM 1-3 1253 LA I MI VNS| 



Page 1 of ! 



* NOTICES * 

1 .This document has been translated by computer. So the Iran? - n %\ :A eflect ■ 
> recisel> 

t vord vhich can not be translated. 
3. in P\ , *a\ *o : n not tumsiated. 



MEANS 

[Means for Solving the ProblemjTo achieve the above objects, as Indicated to claim 1, a fuel 
ceil device concerning this invention, A ceil stack which accumulated and ;om it < i 
provided with a separator which made an anode electrode and a cathode terminal infix in both 
sides on both sides of solid polyeieefroiyte membrane is connected to > c •> 
out the temperature rise of the operating temperature of a cell stack linked to said series 
relatively [ one by one ] to a flow direction of said reactant gas in a fuel cell device which 
supplies reactant gas to series at a cell stack linked to these series, Corresponding to an 
operating temperature of a cell stack passed first, said reactant gas Is humidified beforehand 
and supplied. 

[0020]To achieve the above objects, as indicated to claim 2, a fuel ceil device concerning this 

- t f *hieh accumulated and constituted a unit cell provided « * a s< 
which made an anode electrode and a cathode terminal infix In both sides on both sides of 
solid poiyeiectroiyte membrane is connected to series, While carrying out the temperature rise 
-m > o tun* mnjre of a ceil stack linked to said series relatively [ one by one 1 to a 
v N N * N c - jact tgas n a fuel cell dev «. w< ^ * 

a ceil stack linked to these series, While humidifying said reactant gas beforehand and 
supplying It corresponding to an operating temperature of a ceil stack passed first, a flow 
direct o r n direction of said react gas are equipped a cooling 

feeding means which pours a cooling medium. 

o-K ceUdwc^co-c m*ng * nvenben J * ; roi 
stack linked to series one by one along a flow direction of reactant gas to each cell stack an 
object f< - * N < iion. for moderate temperature operation, and for high 

lure operations $ ;nc cated to claim 3. 

N o « 'v. ac c )t>;ects as ndscated to Mm 4. a 5 \ „ ? n 

invention. A cell stack which accumulated and constituted a unit ceil provided with a separator 
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* v " r ni a wl >s.r tc mai infix in both sid ■> N >th sid< < 

sohd poiyeiectroMe membrane is connected to series, While carrying out the temperature rise 
v the ) *t ti n erature of a cell stack linked to said series relatively [ one by one ] f:o a 
flow direction of said reactant gas in a fuel ceil device which sun >s 

edtofhex tr^ »^c^\i g said at least o 
carried cut the temperature rise relatively one by one to a sub cell stack which carried out the 

i * " c , u I me >/ one ] to a How di t- r tion c t 

e^ - c ag . < a* nq temperature of a sub cell stack passed first, said reaciant gas is 
" > ocuu 1 ev^-po sed. 
N v N » c :* N <^ccts t as indicated to claim 5 S a fuel ceil device concerning this 

invention, A sub cell slack which divided at least one o? more ^ol st t - ^ 
along a flow direction of reactant gas to an object for low-temperature ou a- - a v » 
moderate temperature operation, and each cub ce I stack for h gh temperatur 5 

1 ' ! - above objects, a fuel cell device concerning this invention forms 
relatively small an effective area product of the downstream of a reader gas s > 
formed In a separator compared with an effective area product of the upstream of said reactant 

o> « us indie ated to cla m 8. 
[G025]To achieve the above objects, as indicated to claim 7, a fuel cell device ce* ce g this 
invention, A ceil stack which accumulated and constituted a unit eel! provided with a separator 
which made an anode electrode and a cathode terminal infix in both sides or both sides of 
solid pciyeiectrolyte membrane Is connected to series, While carrying out the temperature rise 
of j oper t mpet -cure of a cell stack linked to said series relatively [ one by one ] to a 
flow direction of said reactant gas in a fuel eel devk< -vh supp ! cs tu 
a ceil stack linked to these series, While humidifying said reactant gas beforehand and 
supplying w corresponding to an operating temperature of a cell stack passed first, It has a 
rt * N * -v.* "'rough said reactant gas passed to said cell stac < ^ 
temperature rise relatively one by one In any direction for Masakafa and of an opposite 
direction, 

v.' c" c N e- X- 1 a „:\ i k s us tnd-cated to claim 8, a fuel ceil device concerning this 
* v " A ! < > - >\ a ch accumulated and constituted a unit cell pc 
which made an anode electrode and a cathode terminal infix In both Sides on both sides of 
( , ^ \ -njv ^connected + o c-e *es Wrvocervinj - - 

it v h ? ature of a co I stack linked to said series relatively I one by one ) to a 
flow direction of said reactant gas in a fuel cell device which supplies reactant gas to series at 
a ceil stack linked to these series, Said at least one or more cell stacks which carried out the 
temperature nse relatively one by one, it divides to a sub cell stack which carried out the 
temperature rise si.H more relatively [ one by one ] to a flow direction of sa;d reactant gas : 
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While humidifying said reactant gas beforehand and supply tng 1 correspor ding to an or 
temperature of a sub cell stack passed first, a flow direction and a uniform direction of said 
v >! g medium feeding means which pours a cooling 

medium in series. 

i0027lTo achieve the above objects, as indicated to claim 9, a fuel ceil device cor? a •* : 
invention, A cell stack which accumulated and constituted a unit cell provided with a separator 
wh-eh made an ar 5 • d« xl a cathode terminal infix in both sides on both sides of 
? f oiyte nen brane s co^ected to series, In a fuel cell device which supplies 
reactant gas to series at a cell stack linked to these series, both sides of a reactanl ga 
groove formed In said separator are equipped with a header, 

i0028;7o achieve the above objects, a fuel cell device concerning this invention equips a ears 
basHans ossis occipitalis of a header with a manifold, as indicated to claim 10, 
ID h?PI T ach - >\ e trie above objects, as indicated to claim 11a fuel ceil device of this 
invention, A cell stack which accumulated and constituted a unit cell provided with a separator 
which made an anode electrode and a cathode terminal infix in both sides on both aides of 
i , a a ^ memcrane -s connected to series, In a fuel ceil device which supplies 

reactant gas to a celi stack linked to these series at series, it is characv . • ;a \^ a , o 
the following: 

A means to make reactant gas supplied to said first eel! stack humidify while carrying cut the 
temperature rise of the operating temperati re of n ce sta« *• tked io so d sea es relatively 
one by one ] to a flow direction of said reactant gas. 

A cooling-medium feed unit which makes a ceil stack which was connected to said series and 
caused cut the temperature rise relatively one by one circulate through a cooling medium, 
<«h eh or ves a eooiing-meJ*jm feed u 5 wh ch makes a celi sta 
"a 1 t< - -u\i cc w out the temperature rise relatively one by one circulate 

through a cooling medium. 

a N e t h i to n fuel ceil device concerning this Invention constitutes a 
coomic slum feed v < > N, o ng a condensator, a tank, and a circulating pump, as 
indicated to claim 12. 

[0031 }To achieve the above objects, as Indicated to claim 13, a fuel cell device concerning this 
invention, A signal of either one of the dew-point temperature of a cell stack, and humidity 
which connected with series end carried out the temperature rise of the operating temperature 
;ysh i lively one by one a flow d on of reactant gas 

*\ e degree signal of said electric stack, arid has a control 
calculation part which drives or stops a cooling-medium feed m t which sut. p 
medium to said ceil stack. 
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' " N "e , *ievs \& above obj< cts, as indicated io claim 14, a fuel - device concern no 
invention, A signal of an interna! resistance value of a unit cell which constitutes a cell stack 
which connected with series and carried out the temperature ri e cl the opera! ng tempo? stun 

sv^ N < v * v c ne by one ] to a * ow direction of reaciant gas.. It calculates 
based on a vessel inter nal temperature degree signal of said cell stack, and has a control 
calculation part wiser; drives or stops a cooling-medium feed unit which supplies a cooling 
medium to said cell stack, 

e t ah s'o ot eels as ind eated tc claim '5 i fm I cell c once 
<o ) ised on a «. urrer: so % < 
signal which are generated in a ceil stack which connected with a ndc si \a o o i t< \ 
gas, and series, end carried out the temperature rise of the operating temperature to a control 
ak eh o e by one ] to a flow direction of reaciant gas, II has a control calculation 
part which drives or stops a cooling-medium feed mil whi< 
ceil stack. 
[0034] 

[Embodiment of the fnventionJHereafler, the embodiment of the fuel cell device concerning this 
invention is described using the numerals attached In the drawing and the figure, 
[Q035]Drawirvg J ...is a mimetic diagram showing a 1st embodiment of the fuel ceil device 
concerning this invention, 

IQ036]The fuel cell device concerning this embodiment the plate-like unit cell (unit cell) 10 
which makes a usable area 169~cm 2 , for example, Use ten sheets, put in the perpendicular 
direction, constitute the ceil stack 1 1 , and the celi stack 11, For example, while dividing to the 
cell stack 1 la for low- temperature operation, the cell stack 11b for moderate temperature 
operation, and the cell stack 11c for high temperature operatic is e^e c c ^ s , 
has composition which passes fuel gas and oxidant gas continuously toward the cell stack 1 1c 
' I u ^ h (. ps mm the cell slack 11a for low-temperature operation among 

lb arc * 5 : for high temperature operations into each low one. In this 
embodiment, each operating temperature of the celi stacks 11a, 1 lb, and 11 for high 
temperature operations Is set as 50 **, 60 **, and 85 ** into low, A steam is beforehand added 
and humidified into low to the fuel gas and oxidant gas which are supplied to the cell stacks 
1 la, lib, and 11c for high temperature operations, and into low, humidify of above-mentioned 

* vC- < k „ < m v r the >ue atsng temperature of the cell stacks 1 la, i lb, and 
11c for high temperature operations may be balanced. 

[Q037jWhen reactant gas (both fuel gas and oxidant gas) flows toward the ceil slack 1 1c for 
high temperature operations one by one from the cell stack 11a for low-temperature operation, 
Since the diffusion rate of as opposed to '<* i*>acik n - ->tk , , s ^ 

at the upstream, and a reaction consumption rate is low at the downstream, and ] the anode 

|-mpvAvvvw4JpdUnp.rLg 10/1 5 /OS 



N ^0* v**^ naam gas and the cathode terminal side becomes low. in this embodiment 
The effective area product of the fuei gas supply groove of the downstream and an oxidizer 
o * >t shown [' both ]) Is relatively made smaii compared * i ^ 
raising the rale of flow of reaetant gas on j n ak « s x 
* ^< 1 e gas supply groove and an oxidant gas si > 
pHch the same, and, specifically, have formed the depth ratio in 4:3:1 into low to the cell stacks 
11a. v c 1 perature operations, 

[00 x>j/M thss embodiment provided with such composition, as a result of being test operation, 
as for 400 mA/cm 2 and the reaction consumption rate (capacity factor) of fuel gas, 80%. the 
reaction consumption rate (capacity factor) of oxidant gas became 50%, and cell output 
operation time of load current density improved in 3000 hours compared with the former. 
[0033]m this embodiment, since the ceil stack 11 was divided into low to the cell stacks 11a, 
N oo^t hons Compared with one ceil stack which sets an 
- 1 ; ! e;wwmium constant, average voltage increased 5% like before, and generating the 
stable cell output with little variation distribution moreover was accepted . 
|0040]Thus, in this embodiment, the cell stack 1 1 Is divided to low \ f the acks 
1 la, 1 lb, and 1 1c for high temperature operations, Since reaetant gas was made the 
cot ipos 1 i n passed from the cell stack 11a for low-temperature operation to continuation 
towanl the cell stack lie for high temperature operations one by one while can \ km o-w \ 
series connection of the cell stacks 1 1a, 1 1b, and 1 1c for high temperature operations 
electrically Into low [ which was divided ), The stable ceil output can be generated and the 
reaction - -w w T ; . * i :iK h\ factor) of reaetant gas can be raised further. 
i0041]Namely s into low, to the cell stacks 11a, lib, and 11c for high temperature operations, 
one by one, since reaetant gas is passed to continual on f or exam? < eact< 

- < e *ses co upas at /ely in the cell stack 1 1 a for low-temperature 
operation, it can be made to be able to react by the next object for moderate temperature 
operation or the ceil stacks lib and 1 1c for high temperature operations, and can be made to 
consume without the piece which leaves reaetant gas. 

< f w ^ c ,m area product of th« uel g - 
downstream and the oxidant gas supply groove was relatively made small compared with It of 
the upstream and the rate of flow of reaetant gas was raised, equalization of reaction efficiency 
can be attained and the stable cell output can be generated. 

>04 rnerefore s nee the cell output stable even if It did not supply reaetant gas to each of 
ks 1 m !< for g temperature operations supe i y c 

* <■ n -m he i » * 

compared with the former.. 

)044]ln this emt lime I - * eacl operating temperature of the ce stacks tie II 
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11c for high temperature operations was made high one by one In accordance with the flow of 
> *v n no o * \? \ made to evaporate in the object for moderate temperature 
operation or the ceii stacks 1 1 b and 1 1 c for high temperature operations of order with a high 
operating temperature even if the water of condensation generated increases in number in the 
case of the reaction of the oxidant gas by the side of the carbon electrodes of the cell stack 
11a foi low * > - n operation oxidant gas can be made to react good. Into low, although 

i ma> nsia s« -ornately [ each of the eel; stacks 11a, 11b, and 1 1c for high temperature 
operations ] independently, since a specific cell stack has pass b lify ot a fault c 

- .u. =to-v independently, it us preferred to carry o it a ser es conns > > t a , 

[0045|Drawing 2 is a mimetic diagram show < d ernbodlme? cell d 

c ^ cot o^ Identca races an: given to the portion wn - 
component part of a 1st embodiment, or corresponds. 

co coming this embodiment like a 1st embodiment the cell stack 1 1 , 
For example, while dividing into low to the cell stacks 1 1a, It and 1 1c for sigh ten - 
operations and carrying cut the series connection of the cell stacks 1 1a, 1 1 b, and 1 1c for high 
h n. * t «■ h * * ^ info ow, The cooling-medium feeding means 1 2 which 

supplies a cooling medium, for example, cooling water, succeeding the cell stacks 11a, lib, 
and 11c for high temperature operations, tor example, cooling water piping, is established into 

^ N 0' o^ ^urt^u vfu <. > sto< \> ow temperature operation is 

determined by the temperature of the cooling medium supplied from the cooling-medium 
feeding means 12. The operating temperature of the cell stack 11c for high i-n^x-iutmv 
operations measures the temperature of the cooling medium discharged from the cell stack 
npesatme cveoatsons, and is determined by adjusting the amount of cooling 

ledla. 1 5 v h \pt t art of the operating temperature of the cell stack 1 1a for low- 
temperature operation and the operating temperature of h* ce I ste 
operations Is used for the operating temperature of the cell stack lib for moderate 
temperature operation, 

[G047]Thus, m this embodiment, the cooling-medium feeding means 12 which continues and 
supplies a cooling medium to the cell stacks 1 1a, 11 b, and 11c for high temperature operations 
is established Into low, Since much more temperati << 1 ^ ot me , c *t o\s 11a, 

<d 11c h high V-yomnire operations was attained into low. When making oxidant gas 
react temporarily by the cathode terminal side of the cell stack 1 1a for low-temperature 
opera ate ondt nation generated urease n 

N v ~ m e to ensure by the next object for moderate temperature 

operation or the cell stacks 1 1b and 1 1c for high temperature operations, and the ceii output 

- d ii ic i -"ore re; < Lion of oxidant gas and was - 'a > < >rat< 
[0048 1 Drawing 3 is a m.mei!0 diagram showing a 3rd embodiment of the fuel celt device 
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concerning this invention identical codes are given to the portion which is the same as the 
component part of a 1st embodiment, or corresponds. 

[0043] The inside of low | which showed the fuel ceil device a cen this bodim 
1st embodiment I inside, and the ceil stacks 11a, 11b, and 11c for high temperature 
operations, While dividing further the cell stack 11a for low-temperalure operation into low to 
each of sub cell stack 1 1 a, 1 for high temperature operations, 1 1a, 5 . and 1 la.,, The flow direction 
ar:d uniform direction of reaclam gas (both fuel gas and o> >\; -t p 

series connection of sub cell stack 11a 1 for high temperature operations, 11a.,, and the 11a„ 
into low. Inside the cell stacks 1 1b and 1 1c for high temperature operations like it is 
divided by sub ceil stack 11b, for low-temperature operation, lie,, sub ceil stack 11b n for 
moderate temperature operation, 11 e, r sub cell stack I1b 0 for high tempera* ire operations, 



[0050] Ge orally, the cell si has « the fend 

»t' i o eu f s'de in which the reaction consumption <„ 
lector) of reactani gas Is [ the entrance side ] lower, when the independent cell 10 is taken for 
an example. 

[0051 Jin this embodiment are what noted such a point, and into low to every cell stack 1 la 
and 1 lb for high temperature operations, and 1 1c, It divides finely into low to sub ceil stack 
11a., for high temperature operations, 1 1b f 1 1c, r 1 1a 0 , 11b,,, 11 c 2> and ™. 

[0052JLow [ which was divided into low In this embodiment to every cell stack 1 la and 1 lb for 
high temperature operations, and lie], Inside, The fuel gas supply groove which supplies 
reactant gas (both fuel gas and oxidant gas) to sub ceil stack 1 1a 1 for high temperature 
operations, 11b v 11c,, 11a r 11b r 11c 2 , and And compared with the upstream, the 
downstream is relatively made small for the effective area product of an oxidant gas supply 
groove (not shown [ both J), and it has the compos tion of racs ng I \ I usd o' , 

v l Nr * " * - 1 * r v>ng, Like a 1st embodiment make a pitch ♦ ** ^ » 
specifically [ both ] the depth ratio, It has formed in 4:3:1 into low to sub ceil stack 11a, for high 
temperature operations, lib.,, 11c,, 11a t>l 11b,.,, lie,,, and --. 

(0053|Thus, in this embodiment into low to every ceil stack 11a and 11b for high temperature 
operations, and 11c, Since It divided finely into low with sub cell stack 11a, for high 
temperature operations, lib,, 11c,, 11a 0> 11b 0 , 11c,,, and The stable cell output without 

the unevenness from the cell stacks 1 la, 11b, and 1 1c for high tempo w < operatio vj : 
generated Into low. 

s em ) * * - ow to every cell stack 1 1 a and 1 1 b for high temperature 
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operations, and 1 1c Since it divided finely into low with sub cell stack lis, for high 

' - v ^ < v ( - " 4 C Pi r» c h r -v - jot 

» ^ewat« - xndensat i gene 3ie< m x eva feci forth* 
f N noted goou 

« ib is i r do the effective are* product of the fuel as supp gro< 
downstream and the oxidant gas supply groove was elatively made small com? an d 

— ^ a* N o* * « »vv of reactant gas was raised, much more equalization of 

i c id the stable c* I output can be generated. 
;0056)Drawing 4 is a mimetic diagram showing a 4th embodiment of the fuel cell device 
concerning this Invention, identical codes are given to the component pari, the identical parts, 

- s \ . Nation o r a V embodiment. 
[OQSTjlike a 1st embodiment, while dividing the fuel cell device conee on od 

N (M to the ell sta( ks 11a, 11 b, and 11c for high tempera lure operations, the 
ceil stack 1 1 , The reacianf gas currently supplied to the cell stacks 1 1 b and 1 1c for high 
temperature operations is made Inside the composition which supp es an » t\ 

v from the eel stack 1 la for low-temperature operation after the operation-time 
progress which was able to be defined beforehand. The valve (not shown) ins\; * o - 
specifically changed, and it is carried out by passing reactant gas to the flow 
opposite direction of a graphic display. The operating method passed to a< ^ \ ^ i ^ o ^ 
is applied also to a 3rd embodiment shown by drawing 3 after the operation-time progress 
* s * »eactant gas beforehand. 

nbodiment since reactant gas was made the composition passed to an 
^ arta t ^ oporauomtime progress which was able to le v , ^ . 
the foil of the battery characteristic of the cell stacks 11a, 11b, and 1 1c fo» g N 1 $ ! 
opera! ot s can be low ' ed to ov, and general ng of the stab e ce I output can be 

maintained for a long time, 

I 1i sgrarn s owl? g a 5th embodiment of the fuel cell device 
" , N v font ca i c des are given to the portion which is the same as the 
component part of a 1st embodiment, a 2nd embodiment, and a 3rd embodiment, or 
corresponds. 

Y'0< ' N i coming this embodiment is what combined a 2nd embodiment 

and a 3rd embodiment with a 1st embodiment, Into low, to every cell stack 1 1a and 1 lb for 
high temperature operations, and 11c Low, Inside, While dividing sub ceil stack 11a, for high 
temperature operations, 1 1 b. r 1 lc r 1 1a ?! 1 1 b,, 1 1c 9 , and ~~, the ^oc » med >g < K a \s 12 
^ > s " v v \ * c m tne 1 ox < 

gas. 
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(0061 ]ln this embodiment thus, low, inside, Establish sub cell stack 11a 1 for high temperature 
operations, 1 1h. r 1 1c r 11 a ? , 11h 2> 11c 2 , and the cooling-medium feeding means 12 of - thai 

o « * - < c a > o »ng medium to the flow direction and uniform direction of reactant 
gas, and Low, inside, Since sub cell stack 11 a 1 for high temperature operations, 11b, 5 11c, , 
11a 2 , 11 b 2 , 1 1c 2 , and much more temperature inelination-izaiion of •••• were attained: 
Evaporation h c ^ ! f each sut ell stack 11 1 tc, 11a 

> i ■ ' £ ' 1 

11 c 2 , and - generated by the carbon-electrodes side can be promoted further, and the stable 
cell output can be generated. 

^scsmwut* itu ju m t ^ *\e menl of the sepai - 

% x - ^ " re m s invent on 

|0063]Whlle the separator 13 concerning this embodiment forms two or more reactant gas 
supply grooves 14 which supply reactant gas in accordance with the perpendicular direction, 
The entrance head 15 provided with the inlet manifold 15a and the exit header to psovu-u 

" - - N > ** 1 8a are formed in the both ends of ihe reactant gas sue: » \ c; <.-o\e 14 

i n this embodiment, since the inlet header 15 and the exit header 16 are formed in 
the both ends of the reactant gas supply groove 14 of the separator 13 and more reactant gas 
is supplied to them, a still higher ceil output can be generated compared with the former. 

- s v 1 % iont, since the both ends of the reactant gas supply groove 14 were 
equipped with the inlet header 15 and the exit header 16, More water of condensation 
generated from reactant gas can be processed, and without making the structure of the 
reactant gas supply groove 14, and shape complicate like before, the production man day time 

N ^ ^ " m i it! v f v < o*l reduction. Since this embodiment equips the 
parsOxasiiaric-ossO >ccip ia s s de of the in et header 15 and the exit header 18 with the 
manifolds 15a and 16a of the entrance and the exit, it can change the feeding-anchdiscarding 
exit of reactant gas freely. 

[0086JOrawwg 7 s an outline control system figure showing the embodiment which controls 
the operating temperature of the cell stack applied to the fuel cell device concerning this 

Antics! codes are given to the component part and identical parts of a 1st 
embodiment, 

[0067|The cell stack 1 1 concerning this embodiment has the composition of having made Into 
30 sheets the piate-llke unit cell (unit cell) 10 which makes a usable area 169-cm 2 , for 

KTur^uiafed it 1 1 the perpendicular direction, 
0)0080; his ceil stack 11 is provided with the humidifiers 17a and 17b which moke that entrance 
humidify fu< < y iant gas, and the dew point recordei 8 * ( >asi v 
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*k t tlet side A. hygromeief nay be sufficient as the clew point 

recorder 18, 

-v< 1 ^ \ ^ - Kk 11 may adjust the operating temperature in the vessel it has 
composition provided with the cooling-medium feed unit 22 which combined the condensator 
" v k I k2C it rc v g *jmp 21 which supply a cooling medium, for example, 

, o to? » \1 the control calculation pad 23 which gives a c ontro sig to the 
compensator 19 end the circulating pump 21, 

[0070]When the operating temperature in a vessel is set, for example as 80 ** now in the ceil 

s 1 & h st ch compos t on Who i the temperature which the operating 
temperature in a vessel measured with the dew point recorder 18 rather than 80 ** in the 
circumference of lower becomes 78 ** or less, the control calculation part 23, It calculates 
based store in a vess^ e^o t'w "wsjnm- ♦ s » ^ % 

8 the operation signal is given to the condensator 19 and the t rcu al 
1 <. h and th a ci culat ng pump 21 are made to drive. When It becomes 
higher than the operation operating temperature in a vessel, the control calculation part 23 
gives the operation signal to the condensator 19 and the circulating pump 21, and stops the 
drive of the condensator 19 and the circulating pump 21. 

[0071]thus •- forming the cooling-medium feed unit 22 and the control calculation part 23 in the 
cell stack 1 1 In this embodiment -- vessel inside Installation - a law - to an operating 
temperature at the time of lower ******. Since evaporation of the water of condensation 
generated within a vessel was promoted when the water of condensation gen, *k n \ 
vessel was promoted, on the contrary it exceeded to the setting-out opera! ig k m ^ i 
vessel, the ceil output generated from the cell stack 1 1 can be further heightened compared 
with the former. Incidentally, according to the experiment, sag speed was able to be made low 
1/3 or less compared with the conventional operating-temperature regularity. 
|'0072]Drawlng 8 is a control system figure showing the 1st modification of the embodiment 
shown in drawing 7 that controls the operating temperature of the cell stack applied to the fuel 
cell device concerning this invention, 

» N * sa -nc a* that of the composition of the embodiment shown by 
drawing 7 in this example, Attach the measure resistance device 24 which measures the 

cs stn~. tou^ ell 10 to the cell stack 11, it is made to calculate In the control 
\ pno ; 1 based on the rei > i ; in h ikm 
a vessel internal temperature degree signal, and is made to drive the cooling-medium feed unit 
22. 

e fs ! os stance device 24 sets the operating temperature in a vessel for 
x N 8 x " s ! esisia? e Hue of the lit cs 3 e ex; e, m 
tnan 30-ohmcnr. if the cooling-medium feed unit 22 is made to dnve, ihe operating 



temperature of the ceii stack 11 is rc ck < € m be ics I elov* 90~c 

drive of the cooling- medium feed unit 22 is stopped, and it has composition which raises the 

" < ^ o the r>ci <nek 1 1 . 
(OO/SjTherefore. according to this example, the ceii output of the water of condensation 
generated in a vessel generated from the cell i tack 4 * mx) t >- open 
celfstac^ 1 1 > « * ontroHabif rdh i iiy c< be furt ened 

ared with the ormer 
|Q076JAithough the measure resistance device ,U < 

example, Load current 25 [ s total of ] may be attached to the coll stack 1 1 . it may oe made to 
calculate in the control calculation pari 23 based on the current signal from load current 25 [ a 
el from the humidifiers 17a and 17b, and the vessel internal temperature 
\ the thermon eter 5 5 and the cooling-medium feed unit 22 may be made to 
drive, as shown In drawing 8. 
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DESCRIPTION OF DRAWINGS 
>iton of the Drawings] 

[Drawinq 1]The linebiock diagram showing a 1st embodiment of the fuel cell device concerning 
this invention, 

>. N * » m«meilc diagram showing a 2nd embodiment of the fuel cell device concerning 
this invention. 

v - diagram showing a 3rd embodiment of the fee! cell device concerning 

this invention. 

[Drawing 4jThe mimetic diagram showing a 4th embodiment of the fuel cell device concerning 
this invention. 

[Drawing 5] The mimetic diagram showing a 5th embodiment of the fuel cell device concerning 
this invention. 

- »ch« not c diagram showing the embodiment of the sen ♦ * 
i^'u-rr s n-og this invention. 

Fh< o v ne control system figure showing the embodiment which controls the 
operating temperature of the cell stack applied to the fuel cell device concerning this invention. 
[Drawing SjThe outline control system figure showing the 1st modification in the embodiment 
which controls the operating temperature of the cell stack applied to the fuel cell device 
nonce? i 

S 1 ^ ! ystem fsgura show ing the ,md m jJ D , ^ 

- Vmpenr*ta<y of the cell slack applied to the fuel ceil device 

concerning this invention. 

[Drawing 10]The mimetic diagram showing the unit cell in the conventional fuel cell device, 
Desc Notations 
1SoM, N >v memo* ane 
2 Anode eiectrode 
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2a Anode catalyst layer 

2b Anode porous carbon plate 

3 Cathode terminal 

Anno i cat Hy S i bed 
3c Cad-ode porous carbon plate 

4 and 10 Unit calf 

5a Fuel gas supply groove 
5b Oxidant gas supply groove 
6 and 7 Separator 
8a and 7a Partition 
8 Cell stack 

10 Unit ceil 

1 1 Cell stack 

temperature operation 
11a. r 11b v the sub eel! stack for 11c, low-temperature operation 

Ht h ck for moderate temperature operation 

11a 2 , 11b 2 , the sub eel! stack for 11c 2 moderate temperature operation 

-v^-'< , > cT!ar;>-ature operations 
11a 3 , 11b r the sub ceil stack for 11c 3 high temperature operations 

12 Cooling water supply means 

1 3 Separator 

- * - * . ; >o supply groove 

15 Inlet header 
15a Inlet manifold 

16 Exit header 

16a Outlet manifolds 
17a and 17b Humidifier 

18 Dew point recorder 

19 Condensator 

20 Tank 

' A k 

22 Cooling-medium Aed m> ' 
d~ v. « , * o , ad 

24 Measure resistance device 

25 Load < cent rm let 

26 Thermometer 
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[Drawing 4] 
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[Drawing 7| 



[Drawing 8] 
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